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SYSTEM FOR, AND METHOD OF,
CONFIGURING ELECTRO-OPTICAL
READER AS A KEYBOARD DEVICE HAVING
A SELECTED KEYBOARD LAYOUT

FIELD OF THE DISCLOSURE

The present disclosure relates generally to processing
transactions with an electro-optical reader for electro-opti-
cally capturing data from a target, and for sending the cap-
tured data to a host for processing, and, more particularly, to
a system for, and a method of, configuring the reader as a
keyboard device having a selected keyboard layout.

BACKGROUND

Moving laser beam readers or laser scanners, as well as
solid-state imaging systems or imaging readers, have both
been used, in both handheld and hands-free modes of opera-
tion, to electro-optically read targets, such as one- or two-
dimensional bar code symbols to be decoded. The bar code
symbols have different bar and space patterns that are used to
represent different characters, such as alpha-numeric charac-
ters on a keyboard. Sets of these patterns are grouped together
to form a symbology. There are many types of bar code
symbologies, each having their own special characteristics
and features. Most symbologies are designed to meet the
needs of a specific application or industry.

The known moving laser beam reader generally includes a
housing, a window supported by the housing, and a data
capture assembly or laser scan engine in the housing for
electro-optically capturing data from a target. The data cap-
ture assembly includes a laser for emitting a laser beam
through the window, a focusing lens assembly for focusing
the laser beam to form a beam spot having a certain size at a
focal plane in a range of working distances relative to the
window, a scan component for repetitively scanning the beam
spot across the target in a scan pattern, for example, a scan
line, across the target multiple times per second, e.g., forty
times per second, a photodetector for detecting return light
reflected and/or scattered from the target and for converting
the detected light into an analog electrical signal, and signal
processing circuitry including a digitizer for digitizing the
analog signal, and a microprocessor or controller for decod-
ing the digitized signal based upon a specific symbology used
for the target to identity the target, and for transmitting the
decoded signal, either via a wireless or wired link, to a remote
host for further processing, e.g., price retrieval from a price
database to obtain a price for the identified target.

The known imaging reader also generally includes a hous-
ing, a window supported by the housing, and a data capture
assembly or imaging scan engine in the housing. The data
capture assembly includes a solid-state imager (or image
sensor) with a sensor array of photocells or light sensors (also
known as pixels), and an imaging lens assembly for capturing
return light scattered and/or reflected from the target being
imaged through the window over an imaging field of view,
and for projecting the return light onto the image sensor to
initiate capture of an image of the target over a range of
working distances in which the target can be read. Such an
image sensor may include a one-dimensional charge coupled
device (CCD) or a complementary metal oxide semiconduc-
tor (CMOS) device and associated circuits for producing and
processing electrical signals corresponding to a one-dimen-
sional array of pixel data over the imaging field of view. These
electrical signals are decoded and/or processed by a pro-
grammed microprocessor or controller into information
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related to the target being read, e.g., decoded data identifying
the target. The controller is operative for transmitting the
decoded data, either via a wireless or wired link, to a remote
host for further processing, e.g., price retrieval from a price
database to obtain a price for the identified target.

Each host is typically supported by a keyboard operatively
connected to the host, which is typically a server or a com-
puter running an operating system. The keyboard typically
includes a typewriter-style arrangement of keys to which
letters, numbers, signs, and commands are assigned, and is
used for manually entering information for the host. Such
information could include system control/command/update
information, as well as the decoded data of the target. Some-
times, a target cannot be read by the reader, and it is therefore
at such times necessary for a user to manually enter the
decoded data by keyboard entry to enable the target to be
identified, and the transaction to be completed.

Just as the keyboard is an input device for the host, both
types of readers are also input devices for the host, and it is
desired that each reader be configured as a keyboard device
having a keyboard layout, which is the same as for the key-
board. However, one concern relates to the many different
keyboard layouts that exist internationally, and to the multi-
tude of keyboard layout data that exists in each keyboard
layout. At present, there are over eighty international key-
board layouts. Each country has at least one, and sometimes,
more than one, keyboard layout. Each keyboard layout can
contain hundreds of bytes of keyboard layout data.

To configure a reader as a keyboard device having a par-
ticular keyboard layout, it is possible to hard-code the key-
board layout into firmware, e.g., an internal microprocessor
of'the reader. Yet, the requirement for extra memory storage in
the microprocessor is an undesirable cost burden, especially
in the case where it is required to make the reader as inexpen-
sive and as compact as possible. It is also known to configure
a reader by having the reader read a single configuration
symbol during a configuration procedure prior to reading the
targets. Yet, in the context of making an imaging reader as
inexpensive and as compact as possible, it is desirable for the
sensor array to be one-dimensional, in which case, the con-
figuration symbol may have to also be one-dimensional. It is
possible, for certain specially designed readers, for the con-
figuration symbol to be a PDF417 symbol, but even this
symbol is essentially a stacked one-dimensional symbol.
However, a single one-dimensional configuration symbol
cannot contain all the hundreds of bytes of keyboard layout
data in the keyboard layout to be uploaded.

It is still further known to configure a reader by having the
reader read a plurality of one-dimensional configuration sym-
bols during the configuration procedure. Yet, this has also not
proven to be entirely effective in all cases, because sometimes
the user misses one or more of the configuration symbols,
thereby causing the keyboard layout to be incomplete.

Accordingly, there is a need to reliably configure a reader,
especially a miniaturized, highly compact, and inexpensive
reader for electro-optically reading one-dimensional targets,
as a keyboard device having a selected keyboard layout.

BRIEF DESCRIPTION OF THE FIGURES

The accompanying figures, where like reference numerals
refer to identical or functionally similar elements throughout
the separate views, together with the detailed description
below, are incorporated in and form part of the specification,
and serve to further illustrate embodiments of concepts that
include the claimed invention, and explain various principles
and advantages of those embodiments.
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FIG. 1 is a side elevational view of an electro-optical appa-
ratus including a portable handheld reader for electro-opti-
cally reading targets, a host for processing data collected by
the reader, and a keyboard.

FIG. 2 is a schematic diagram of one embodiment of a data
capture assembly for use in the reader of FIG. 1 when the
reader is a moving laser beam reader.

FIG. 3 is a schematic diagram of another embodiment of a
data capture assembly for use in the reader of FIG. 1 when the
reader is an imaging reader.

FIG. 41s a schematic diagram of various components of the
data capture assembly of FIG. 3.

FIG. 5 is a graph of the keyboard of FIG. 1 with each key
identified by number.

FIG. 6 is a partially broken-away, representative keyboard
layout table for some representative keys identified in the
graph of FIG. 5.

FIG. 7 is a set of configuration symbols used to configure
the reader of FIG. 1 as a keyboard device having the same
keyboard layout as shown in FIG. 6, each configuration sym-
bol being encoded with a sequence number, a total number of
the configuration symbols, and a fractional amount of key-
board layout data.

FIG. 8 is a keyboard layout containing all the keyboard
layout data for a representative US keyboard.

FIG. 9 is a flow chart depicting steps in performing a
method in accordance with the present disclosure.

FIG. 10 is a graph depicting mapping of unsupported char-
acters during the customization of the keyboard of FIG. 1.

Skilled artisans will appreciate that elements in the figures
are illustrated for simplicity and clarity and have not neces-
sarily been drawn to scale. For example, the dimensions and
locations of some of the elements in the figures may be
exaggerated relative to other elements to help to improve
understanding of embodiments of the present invention.

The apparatus and method components have been repre-
sented where appropriate by conventional symbols in the
drawings, showing only those specific details that are perti-
nent to understanding the embodiments of the present inven-
tion so as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having the
benefit of the description herein.

DETAILED DESCRIPTION

This disclosure generally relates to an apparatus for pro-
cessing transactions with an electro-optical reader for electro-
optically capturing data from a target, and for sending the
captured data to a host for processing. More specifically, one
aspect of this disclosure relates to a system for configuring the
reader as a keyboard device having a selected keyboard layout
containing keyboard layout data. The system includes a plu-
rality of configuration symbols, each encoded with a symbol
sequence number, a total number of the configuration sym-
bols, and a fractional amount of the keyboard layout data. The
system also includes a data capture assembly in the reader for
electro-optically scanning all the configuration symbols dur-
ing a configuration procedure prior to processing the transac-
tions, and a controller in the reader for decoding all the
scanned configuration symbols, and for extracting the symbol
sequence number, the total number of the configuration sym-
bols, and the fractional amount of the keyboard layout data for
each configuration symbol. The controller is further operative
for linking the keyboard layout data for all the configuration
symbols in a sequence determined by each symbol sequence
number and the total number of the configuration symbols,
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4

and for processing all the keyboard layout data to configure
the reader during the configuration procedure.

In one embodiment, the data capture assembly includes a
laser for emitting a laser beam, a scanner for sweeping the
laser beam in a scan line across each configuration symbol for
reflection and scattering therefrom, and a detector for detect-
ing return light captured from each configuration symbol. In
another embodiment, the data capture assembly includes a
solid-state imager having an array of sensors for detecting
return light in a virtual scan line captured from each configu-
ration symbol.

Advantageously, the controller is operative for accessing a
memory in which all the keyboard layout data is stored, for
compressing all the keyboard layout data prior to storage in
the memory, and for mapping unsupported characters into a
supported character set of the configuration symbols. The
configuration symbols are preferably printed on a paper sheet
ofamanual. The manual preferably has multiple paper sheets.
At least one of the paper sheets bears printed configuration
symbols containing the keyboard layout data for one type of
keyboard, and at least another of the paper sheets bears dif-
ferent printed configuration symbols containing different
keyboard layout data for another different type of keyboard.
Each configuration symbol is advantageously configured as a
Code 128 symbol, but could also be a Universal Product Code
(UPC) Version A (UPC-A) symbol, a GS1 DataBar Expanded
(Databar-expanded) symbol, or a European Article Number-
ing (EAN) symbol.

Another aspect of this disclosure relates to a method of
configuring the reader as a keyboard device having a selected
keyboard layout containing keyboard layout data, by encod-
ing each of a plurality of configuration symbols with a symbol
sequence number, a total number of the configuration sym-
bols, and a fractional amount of keyboard layout data, by
electro-optically scanning all the configuration symbols dur-
ing a configuration procedure prior to processing the transac-
tions, by decoding all the scanned configuration symbols, by
extracting the symbol sequence number, the total number of
the configuration symbols, and the fractional amount of the
keyboard layout data for each configuration symbol, by link-
ing the keyboard layout data for all the configuration symbols
in a sequence determined by each symbol sequence number
and the total number of the configuration symbols, and by
processing all the keyboard layout data to configure the reader
during the configuration procedure.

Turning now to the drawings, reference numeral 30 in FI1G.
1 generally identifies an ergonomic electro-optical reader
configured as a gun-shaped housing having an upper barrel or
body 32 and a lower handle 28 tilted rearwardly away from
the body 32 at an angle of inclination, for example, fifteen
degrees, relative to the vertical. A window 26 is located adja-
cent the front or nose of the body 32 and is preferably also
tilted relative to the vertical. The reader 30 is held in an
operator’s hand and used in a handheld mode in which a
trigger 34 is manually depressed to initiate reading of targets,
especially bar code symbols, in a range of working distances
relative to the window 26. Housings of other configurations
can also be employed.

In one embodiment, the reader 30 is a moving laser beam
reader and, as shown in FIG. 2, a data capture assembly 50 or
laser scan engine is mounted in the reader 30 for electro-
optically capturing data from a target. The data capture
assembly 50 includes a laser 52 for emitting a laser beam
through the window 26, a focusing lens assembly or optics 54
for focusing the laser beam to form a beam spot having a
certain size at a focal plane in a range of working distances
relative to the window 26, a scan component 56 for repeti-
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tively scanning the beam spot across the target in a scan
pattern, for example, a scan line, across the target multiple
times per second, e.g., forty times per second, a photodetector
58 for detecting return light reflected and/or scattered from
the target and for converting the detected light into an analog
electrical signal, and signal processing circuitry including a
digitizer 60 for digitizing the analog signal, and a micropro-
cessor or controller 36 for decoding the digitized signal based
upon a specific symbology used for the target to identity the
target, and for transmitting the decoded signal, either via a
wireless or wired link, to a remote host 100 (see FIG. 1) for
further processing, e.g., price retrieval from a price database
to obtain a price for the identified target.

In another embodiment, the reader 30 is an imaging reader
and, as shown in FIG. 3, a data capture assembly 62 or
imaging scan engine is mounted in the reader 30 and includes
a solid-state imager 24 (or image sensor) with a sensor array
of photocells or light sensors (also known as pixels), an illu-
mination assembly 10, 12 for illuminating the target, and an
imaging lens assembly 20 for capturing return illumination
light scattered and/or reflected from the target being imaged
through the window 26 over an imaging field of view, and for
projecting the return light onto the image sensor 24 to initiate
capture of an image of the target over a range of working
distances in which the target can be read. Such an image
sensor 24 may include a one-dimensional charge coupled
device (CCD) or a complementary metal oxide semiconduc-
tor (CMOS) device and associated circuits for producing and
processing electrical signals corresponding to a one-dimen-
sional array of pixel data over the imaging field of view. These
electrical signals are decoded and/or processed by a pro-
grammed microprocessor or controller 36 into information
related to the target being read, e.g., decoded data identifying
the target. The controller 36 is operative for transmitting the
decoded data, either via a wireless or wired link, to the remote
host 100 (see FIG. 1) for further processing, e.g., price
retrieval from a price database to obtain a price for the iden-
tified target.

As schematically shown on an enlarged scale in FIG. 4, the
imager 24 is mounted on a printed circuit board (PCB) 22 in
the reader 30. The PCB 22 is preferably mounted within the
tilted handle 28. The illuminating light assembly includes an
illumination light source, e.g., at least one light emitting
diode (LED), and preferably a plurality of LEDs, such as a
pair of LEDs 10, 12, and a pair of lenses 16, 18 configured to
generate a substantially uniform distributed illumination pat-
tern of light on, and along, a target 38 to be read by image
capture. At least part of the scattered and/or reflected return
light is derived from the illumination pattern of light on and
along the target 38. The one-dimensional, solid-state imager
24 detects the return illumination light captured by the imag-
ing lens assembly 20 along an imaging axis 46 through the
window 26. The return light is scattered and/or reflected from
the target 38 over the field of view. The field of view is
generally perpendicular to the imaging axis 46. The target 38
may be located anywhere in a working range of distances
between a close-in working distance (WD1) and a far-out
working distance (WD2). In a preferred embodiment, WD1 is
about one-half inch from the window 26, and WD2 is about
thirty inches from the window 26.

Asalso shownin FIG. 4, the imager 24 and the LEDs 10, 12
are operatively connected to a controller or microprocessor
36 operative for controlling the operation of these compo-
nents. A memory 14 is connected and accessible to the con-
troller 36. Although the memory 14 is shown externally of the
controller 36, it is preferred if the memory is internal to the
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controller 36. Preferably, the microprocessor 36 is the same as
the one used for processing the return light from the target 38.

In operation, the microprocessor 36 sends a command
signal to energize the LEDs 10, 12 for a short exposure time
period, say 500 microseconds or less, and energizes and
exposes the imager 24 to collect the return light, e.g., illumi-
nation light and/or ambient light, from the target 38 only
during said exposure time period. A typical array needs about
11-33 milliseconds to acquire the entire target image and
operates at a frame rate of about 30-90 frames per second.

As previously described, the host 100 is supported by a
keyboard 200 (see FIG. 1) operatively connected to the host
100, which is typically a server or a computer running an
operating system. The keyboard 200 typically includes a
typewriter-style arrangement of keys to which letters, num-
bers, signs, and commands are assigned, and is used for
manually entering information for the host 100. Such infor-
mation could include system control/command/update infor-
mation, as well as the decoded data of the target 38. Some-
times, a target 38 cannot be read by the reader 30, and it is
therefore at such times necessary for a user to manually enter
the decoded data by keyboard entry to enable the target 38 to
be identified, and the transaction to be completed.

Just as the keyboard 200 is an input device for the host 100,
each reader 30 is also an input device for the host 100, and it
is desired that each reader 30 be configured as a keyboard
device having a keyboard layout, which is the same as for the
keyboard 200. However, as described above, it is difficult to
configure a reader with a particular keyboard layout, since
there are over eighty different keyboard layouts that exist
internationally, and there is a multitude of keyboard layout
data that exists for each keyboard layout. As noted above,
hard-coding a keyboard layout into firmware, e.g., the inter-
nal memory 14 of the microprocessor 36, is an undesirable
cost burden. Having the reader 30 read a single one-dimen-
sional configuration symbol that cannot contain all the hun-
dreds of bytes of keyboard layout data in each keyboard
layout is an ineffective solution. Having the reader 30 read a
plurality of one-dimensional configuration symbols has also
not proven to be entirely effective in all cases, because some-
times the user misses one or more of the configuration sym-
bols, thereby causing the keyboard layout for that keyboard to
be incomplete.

FIG. 5 is a graph of the keyboard 200 of FIG. 1 with each
key identified by number. FIG. 6 is a representative keyboard
layout table for some representative keys 1-13 identified in
the graph of FIG. 5. In accordance with one aspect of this
invention, the reader 30 is configured as a keyboard device
having the same keyboard layout as shown for the represen-
tative keyboard layout table of FIG. 6.

To that end, a plurality of configuration symbols 1,2, . . .,
N, as shown in FIG. 7, are provided, preferably by being
printed on one or more pages of a manual that accompanies
the reader 30. The manual can contain different sets of the
configuration symbols, each set for a particular country or
region. In FIG. 7, each configuration symbol is advanta-
geously configured as a Code 128 symbol, but could also be
a Universal Product Code (UPC) Version A (UPC-A) symbol,
a GS1 DataBar Expanded (Databar-expanded) symbol, or a
European Article Numbering (EAN) symbol. By way of
example, a total number (N) of thirteen configuration sym-
bols are typically provided to layout a North American, U.S.-
style keyboard.

Each configuration symbol is encoded with a symbol
sequence number 202, i.e., the number 1, 2, . . . N of the
configuration symbol, and with the total number N of con-
figuration symbols 203. Each configuration symbol is also
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encoded with a certain or fractional amount of keyboard
layout data 204. FIG. 8 depicts all the keyboard data for a
keyboard layout, in this case, a North American, U.S.-style
keyboard.

Referring to the flow chart of FIG. 9, during a configuration
procedure prior to processing the transactions, the data cap-
ture assembly 50, 62 in each reader 30 electro-optically scans
all the configuration symbols (step 206). The controller 36
decodes all the scanned configuration symbols and extracts
the symbol sequence number 202, the total number of the
configuration symbols 203, and the fractional amount of key-
board layout data 204 for each configuration symbol (step
208). The controller 36 also links the keyboard layout data
204 for all the configuration symbols in a sequence deter-
mined by each symbol sequence number 202 (step 210) and
the total number of the configuration symbols 203, and pro-
cesses all the keyboard layout data 204 (step 212) into a
keyboard layout (analogous to that shown in FIG. 6) to con-
figure the reader 30 during the configuration procedure. The
controller 36 can access the memory 14 in which all the
keyboard layout data 204 is stored. The controller 36 can
compress all the keyboard layout data 204 prior to storage in
the memory 14. The controller 36 can alert a user when at
least one of the configuration symbols has not been scanned,
and prompt the user to scan any configuration symbol not yet
scanned.

As previously mentioned, it is desirable for the reader 30 to
be as inexpensive and as compact as possible. Hence, the
image sensor 24, for example, is advantageously one-dimen-
sional. In this case, each configuration symbol may also be
one-dimensional. However, a single one-dimensional con-
figuration symbol cannot contain all the hundreds of bytes of
keyboard layout data 204 in the keyboard layout of FIG. 8.
That is why a plurality of configuration symbols are used, as
well as why the sequence number 202 and the total number of
the configuration symbols 203 are used to insure data integ-
rity, e.g., that no configuration symbol is missed, or that no
single configuration symbol is read more than once.

Instead of using the Code 128 symbology to encode the
configuration symbols, it is advantageous to employ Databar-
expanded because that symbology has shorter symbols. How-
ever, as shown in FIG. 10, Databar-expanded only supports
character sets from 48 to 57, 6510 90, and 97 to 122, plus a few
special characters. Unsupported keyboard layout data can,
however, be divided into three groups, e.g., 1-10, 11-36, and
37-56, and each of these groups can be translated to regions of
the Databar-expanded symbol that are supported.

In the foregoing specification, specific embodiments have
been described. However, one of ordinary skill in the art
appreciates that various modifications and changes can be
made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and
figures are to be regarded in an illustrative rather than a
restrictive sense, and all such modifications are intended to be
included within the scope of present teachings.

The benefits, advantages, solutions to problems, and any
element(s) that may cause any benefit, advantage, or solution
to occur or become more pronounced are not to be construed
as a critical, required, or essential features or elements of any
or all the claims. The invention is defined solely by the
appended claims including any amendments made during the
pendency of this application and all equivalents of those
claims as issued.

Moreover in this document, relational terms such as first
and second, top and bottom, and the like may be used solely
to distinguish one entity or action from another entity or
action without necessarily requiring or implying any actual
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such relationship or order between such entities or actions.
The terms “comprises,” “comprising,” “has,” “having,”
“includes,” “including,” “contains,” “containing,” or any
other variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or apparatus
that comprises, has, includes, contains a list of elements does
not include only those elements, but may include other ele-
ments not expressly listed or inherent to such process,
method, article, or apparatus. An element proceeded by
“comprises . . . a,” “has . .. a” “includes . . . a,” or “con-
tains . . . a,” does not, without more constraints, preclude the
existence of additional identical elements in the process,
method, article, or apparatus that comprises, has, includes, or
contains the element. The terms “a” and “an” are defined as
one or more unless explicitly stated otherwise herein. The
terms “substantially,” “essentially,” “approximately,”
“about,” or any other version thereof, are defined as being
close to as understood by one of ordinary skill in the art, and
in one non-limiting embodiment the term is defined to be
within 10%, in another embodiment within 5%, in another
embodiment within 1%, and in another embodiment within
0.5%. The term “coupled” as used herein is defined as con-
nected, although not necessarily directly and not necessarily
mechanically. A device or structure that is “configured” in a
certain way is configured in at least that way, but may also be
configured in ways that are not listed.

It will be appreciated that some embodiments may be com-
prised of one or more generic or specialized processors (or
“processing devices™) such as microprocessors, digital signal
processors, customized processors, and field programmable
gate arrays (FPGAs), and unique stored program instructions
(including both software and firmware) that control the one or
more processors to implement, in conjunction with certain
non-processor circuits, some, most, or all of the functions of
the method and/or apparatus described herein. Alternatively,
some or all functions could be implemented by a state
machine that has no stored program instructions, or in one or
more application specific integrated circuits (ASICs), in
which each function or some combinations of certain of the
functions are implemented as custom logic. Of course, a
combination of the two approaches could be used.

Moreover, an embodiment can be implemented as a com-
puter-readable storage medium having computer readable
code stored thereon for programming a computer (e.g., com-
prising a processor) to perform a method as described and
claimed herein. Examples of such computer-readable storage
mediums include, but are not limited to, a hard disk, a CD-
ROM, an optical storage device, a magnetic storage device, a
ROM (Read Only Memory), a PROM (Programmable Read
Only Memory), an EPROM (Erasable Programmable Read
Only Memory), an EEPROM (Electrically Erasable Pro-
grammable Read Only Memory) and a Flash memory. Fur-
ther, it is expected that one of ordinary skill, notwithstanding
possibly significant effort and many design choices motivated
by, for example, available time, current technology, and eco-
nomic considerations, when guided by the concepts and prin-
ciples disclosed herein, will be readily capable of generating
such software instructions and programs and ICs with mini-
mal experimentation.

The Abstract of the Disclosure is provided to allow the
reader to quickly ascertain the nature of the technical disclo-
sure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims.
In addition, in the foregoing Detailed Description, it can be
seen that various features are grouped together in various
embodiments for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting
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an intention that the claimed embodiments require more fea-
tures than are expressly recited in each claim. Rather, as the
following claims reflect, inventive subject matter lies in less
than all features of a single disclosed embodiment. Thus, the
following claims are hereby incorporated into the Detailed
Description, with each claim standing on its own as a sepa-
rately claimed subject matter.

The invention claimed is:

1. In an apparatus for processing transactions with an elec-
tro-optical reader for electro-optically capturing data from a
target, and for sending the captured data to a host for process-
ing, a system for configuring the reader as a keyboard device
having a selected keyboard layout containing keyboard lay-
out data, the system comprising:

symbol sequence number, a total number of the one—a
plurality of one-dimensional bar codes, each encoded
with a dimensional bar codes, and a fractional amount of
the keyboard layout data;

a data capture assembly in the reader for electro-optically
scanning all the one-dimensional bar codes during a
configuration procedure prior to processing the transac-
tions; and

a controller in the reader for decoding all the scanned
one-dimensional bar codes, for extracting the symbol
sequence number, the total number of the one-dimen-
sional bar codes, and the fractional amount of the key-
board layout data for each configuration symbol, for
linking the keyboard layout data for all the one-dimen-
sional bar codes in a sequence determined by each sym-
bol sequence number and the total number of the one-
dimensional bar codes, and for processing all the
keyboard layout data to configure the reader during the
configuration procedure.

2. The system of claim 1, wherein the data capture assem-
bly includes a laser for emitting a laser beam, a scanner for
sweeping the laser beam in a scan line across each configu-
ration symbol for reflection and scattering therefrom, and a
detector for detecting return light captured from each con-
figuration symbol.

3. The system of claim 1, wherein the data capture assem-
bly includes a solid-state imager having an array of sensors
for detecting return light in a virtual scan line captured from
each configuration symbol.

4. The system of claim 1, wherein the controller is opera-
tive for accessing a memory in which all the keyboard layout
data is stored.

5. The system of claim 4, wherein the controller is opera-
tive for compressing all the keyboard layout data prior to
storage in the memory.

6. The system of claim 1, wherein the plurality of one-
dimensional bar codes are printed on a paper sheet of a
manual.

7. The system of claim 6, wherein the manual has multiple
paper sheets, at least one of the paper sheets bearing printed
one-dimensional bar codes containing the keyboard layout
data for one type of keyboard, and at least another of the paper
sheets bearing different printed one-dimensional bar codes
containing different keyboard layout data for another difter-
ent type of keyboard.

8. The system of claim 1, wherein the controller is opera-
tive for alerting a user when at least one of the one-dimen-
sional bar codes has not been scanned.

9. The system of claim 1, wherein the controller is opera-
tive for mapping unsupported characters into a supported
character set of the one-dimensional bar codes.

10. The system of claim 1, wherein each configuration
symbol is one of a Universal Product Code (UPC) Version A
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10
(UPC-A) symbol, a GS1 DataBar Expanded (Databar-ex-
panded) symbol, a Code 128 symbol, and a European Article
Numbering (EAN) symbol.

11. In a method of processing transactions by electro-
optically capturing data from a target with an electro-optical
reader operative for sending the captured data to a host for
processing, a method of configuring the reader as a keyboard
device having a selected keyboard layout containing key-
board layout data, the configuring method comprising:

encoding each of a plurality of one-dimensional bar codes
with a symbol sequence number, a total number of the
one-dimensional bar codes, and a fractional amount of
the keyboard layout data;

electro-optically scanning all the one-dimensional bar
codes during a configuration procedure prior to process-
ing the transactions;

decoding all the scanned one-dimensional bar codes and
extracting the symbol sequence number, the total num-
ber of the one-dimensional bar codes, and the fractional
amount of the keyboard layout data for each configura-
tion symbol;

linking the keyboard layout data for all the one-dimen-
sional bar codes in a sequence determined by each sym-
bol sequence number and the total number of the one-
dimensional bar codes; and

processing all the keyboard layout data to configure the
reader during the configuration procedure.

12. The method of claim 11, wherein the scanning is per-
formed by emitting a laser beam from the reader, sweeping
the laser beam in a scan line across each configuration symbol
for reflection and scattering therefrom, and detecting return
light captured from each configuration symbol.

13. The method of claim 11, wherein the scanning is per-
formed by detecting return light captured from each configu-
ration symbol in a virtual scan line with an array of sensors of
a solid-state imager.

14. The method of claim 11, wherein the scanning is per-
formed by storing all the keyboard layout data in a memory.

15. The method of claim 14, and compressing all the key-
board layout data prior to storage in the memory.

16. The method of claim 11, and printing the plurality of
one-dimensional bar codes on a paper sheet of a manual.

17. The method of claim 11, and printing different plurali-
ties of one-dimensional bar codes on different paper sheets of
a manual, at least one of the paper sheets bearing printed
one-dimensional bar codes containing the keyboard layout
data for one type of keyboard, and at least another of the paper
sheets bearing different printed one-dimensional bar codes
containing different keyboard layout data for another difter-
ent type of keyboard.

18. The method of claim 11, and alerting a user when at
least one of the one-dimensional bar codes has not been
scanned.

19. The method of claim 11, and mapping unsupported
characters into a supported character set of the one-dimen-
sional bar codes.

20. The method of claim 11, and configuring each configu-
ration symbol as one of a Universal Product Code (UPC)
Version A (UPC-A) symbol, a GS1 DataBar Expanded (Da-
tabar-expanded) symbol, a Code 128 symbol, and a European
Article Numbering (EAN) symbol.
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